A passive hemagglutination test (PHA) was developed for detecting antibodies to human immunodeficiency virus type 1 (HIV-1) utilizing sheep erythrocytes cross-linked with purified envelope glycoprotein (gpl6O) of HIV-1. In an analysis of 216 human serum samples, 100% correlation was observed in 86 reactive and 124 nonreactive serum samples between PHA and commercial enzyme-linked immunosorbent assays and Western blot (immunoblot) analysis. Serum samples from gpl6O-immunized chimpanzees also reacted equally well in PHA. The test is simple, rapid, and inexpensive, thus providing an alternate, quick method of detecting HIV antibodies. These advantages and the thermal stability of the reagents that are used make this an attractive alternative for detecting prior exposure of individuals to HIV-1.
During the last 6 years, acquired immunodeficiency syndrome, which is caused by human immunodeficiency virus type 1 (HIV-1) (1, 14, 17) , has drawn worldwide attention. The virus is transmitted through transfusion of blood and blood products (5) as well as through sexual contact (10, 20) . Serological tests such as enzyme immunoassays (3, 13, 15, 23) , Western blots (immunoblots) (13, 21) , and radioimmunoprecipitation assays (12) to detect the presence of viral antigens or virus-specific antibodies or both have been useful in the diagnosis of HIV-1 infection. Most of these tests offer the advantage of high sensitivity but have disadvantages such as requiring expensive kits and long periods of time for running tests and the need for types of instrumentation which may not be available in some laboratories. Recently, agglutination tests with either latex beads (18) or gelatin particles (4, 8, 24) have been described which overcome some of these problems. However, the passive hemagglutination test (PHA) described here not only eliminates these problems but is specific for HIV-1 and has the added advantages of being rapid, simple, highly sensitive, and easy to read. PHA is especially useful in situations in which the time and technology are not available for more sophisticated tests, but it should be stressed that the PHA gives data which are as reliable as those from widely used commercial tests.
Sheep erythrocytes (RBC) were cross-linked to HIV-1 envelope glycoprotein as described by Petchclai and coworkers (16) . In brief, sheep RBC collected in Alsever solution (Environmental Diagnostics, Burlington, N.C.) were washed three times in phosphate-buffered saline (pH 7.4) (PBS) and stabilized by adding 1 (6, 7, 11, 22) in which it was demonstrated that the antibodies to envelope proteins (particularly to gp41) are more prevalent and persist for longer periods than do thoselto core proteins.
The present PHA is specific, and its sensitivity is comparable to or higher than that of two widely used commercial ELISAs. The procedure for the PHA is much simpler than that for the ELISA and involves a one-step reaction of antigen and antibody and requires no washing steps, thereby (2) , although in developed countries both have been nearly 100% efficient for almost three decades. Ambient temperatures far exceeding 40°C, marked diurnal variation in sunlight, drought, and humidity are the rule rather than the exception in such areas and have been incriminated in the continuing failures of vaccines (1) . Similar mishaps with a promising diagnostic test, such as passive hemagglutination, for HIV-1 (3) in such areas can be prevented by deliberately subjecting the cross-linked lyophilized erythrocytes to rough and careless handling, mimicking every conceivable rigor of the field. Only the maintenance of the excellent sensitivity and specificity of the cross-linked erythrocytes (3) during such rough and rigorous handling could be expected to prevent any unpredicted disasters during their use in blood donor screening for HIV-1 in developing countries.
Diagnostic reagents for HIV-1 or HIV-2 meant for use in areas with extremely inadequate storage and transportation facilities should as well be carried to different remote locations with the most unsatisfactory environments. Retrieval of reagents for reassessment of their sensitivity and specificity could be expected to help prevent, by appropriate technological modifications, any unexpected failures in diagnosis of the presence of HIV infection in blood banks, hospitals, and public health laboratories located in areas with the least possible facilities for storage and technical assistance.
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